K ounis syndrome (KS) was described for the first time in 1991 by Kounis and Zavras as a syndrome of allergic angina and allergic myocardial infarction. [1] Today, it is defined as concurrent acute coronary syndrome and allergic or hypersensitivity reactions. It may occur in patients without predisposing factors for coronary artery disease (CAD) due to coronary vasospasm (type 1), as well as patients with angiographic evidence of CAD as a result of plaque erosion or rupture (type 2) or drug-eluting stent thrombosis (type 3). [2, 3] These acute coronary events are caused by proinflammatory mediator release from mast cells during an allergic response; however, determinants of the magnitude of detrimental effects are not yet explicit. [4] A wide variety of medical conditions, environmental exposures, and medications are known to result in KS. Beta-lactam antibiotic use has been found to be associated with KS. [5] Among beta-lactams, amoxicillin/ clavulanic acid use has been linked with KS occurrence in previous case reports [6] [7] [8] and analysis of pharmacovigilance databases. [9] The aim of this report was to draw attention to rare clinical manifestation of KS just after peroral amoxicillin/clavulanate use.
CASE REPORT
A 54-year-old male patient was admitted to emergency room with implantable cardioverter defibrillator (ICD) shock. In 30-minute interval after administration of 1000 mg peroral amoxicillin/clavulanate (Croxilex 1000 mg; Ibrahim Etem Ulagay İlaç Sanayi Türk A.Ş.-Menarini Group, Istanbul, Turkey) for upper respiratory tract infection, he had suddenly developed itching, nausea, and retrosternal chest pain. Subsequently, presyncope and ICD shock were observed. Medical history included ICD implantation as primary prophylaxis for non-ischemic dilated cardiomyopathy 3 years earlier with no history of appropriate or inappropriate ICD shock. Patient history was unremarkable for any allergic reaction, smoking, hypertension, diabetes mellitus, or dyslipidemia. Physical examination revealed blood pressure of 120/70 mmHg, irregular pulse of 80 bpm, oxygen saturation of 94% and erythematous rash over the whole body without angioedema. Electrocardiogram (ECG) on admission revealed atrial fibrillation (80 bpm) with ST-segment elevation at inferior derivations (DIII and aVF) and ST-segment depression at DI, aVL, and V 2-6 derivations ( Figure 1a , Video 1 * ). Aspirin 300 mg, clopidogrel 600 mg, and unfractionated heparin 4000 IU were administered in emergency room. Due to ongoing chest pain, he was transferred to catheterization lab for coronary angiography. Angiogram demonstrated normal left coronary arterial system, and vasospasm at the ostium of right coronary artery, which was relieved with intracoronary nitrate administration ( . He was diagnosed as type 1 KS. The patient was discharged uneventfully with warning about allergic reaction to penicillin-derivative antibiotics.
DISCUSSION
To the best of our knowledge, this is the first case in the literature of KS secondary to peroral amoxicillin/ clavulanate presenting with appropriate ICD shock due to coronary vasospasm-induced VF.
KS, an allergic angina syndrome, is acute coronary syndrome that occurs as result of hypersensitivity reactions following allergic event. [1] All data regarding KS are derived from descriptions of isolated clinical cases; thus, exact pathophysiological mechanism remains ambiguous. The actions of mast cells are the cornerstone of allergic reactions and for occurrence of KS. [10] Activation of mast cells leads to secretion of proinflammatory mediators and chemokines, which are responsible for plasma extravasation, tissue edema, and inflammation. Mast cells are also abundant in cardiac tissue, particularly around coronary atherosclerotic plaques. [11, 12] During mast cell degranulation, histamine is secreted, which may promote plaque rupture or erosion, induce vasospasm, or both. [13] Furthermore, variety of potential pathophysiological mechanisms means management of KS differs from other examples of acute coronary syndrome and requires rapid decision-making. In addition to immediate myocardial revascularization, removal of allergenic trigger and treatment of the concomitant allergic reaction are also essential.
Available evidence in the literature suggests that antibiotics are known to be one of the most common risk factors associated with KS. In a recent pharmacovigilance database (EudraVigilance and VigiLyze) assessment, most frequently reported antibiotic suspected for KS was combination of amoxicillin/clavulanate. [9] But other drug classes and even coronary stents may also be cause of development of KS. [14] [15] [16] Although no specific, logical explanation was provided as to why amoxicillin/clavulanate was antibiotic most commonly responsible for KS, frequent use of amoxicillin/clavulanate combination all over the world may be the exact reason.
We suspected KS in our patient due to prodromal allergic reactions just before chest pain, presyncope, and subsequent ICD shock. During coronary angiogram, occurrence of vasospasm at the ostium of right coronary artery directed us to diagnose our patient as type 1 KS. Retrospective assessment of ICD records at beginning of patient symptoms also confirmed coronary vasospasm-induced VF and appropriate ICD shock. Therefore, in patients with acute coronary syndrome who experienced prodromal allergic reactions following triggering factor like use of antibiotics, physicians should suspect possible diagnosis of KS. 
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